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??????????????????? ??????????????????????????????????????????????? ????High-quality time-lapse movie 
coverage for primary screening. 1,140 mutants were screened initially with a maximal coverage of 4 time-
lapse movies per mutant. (b) M. smegmatis candidates displaying an altered rate of persistence; a cutoff of 
50% was imposed for selection. 
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?????????????????????????????????????????????????????? High quality time-lapse movie coverage for 
secondary screening, with a maximal coverage of 24 time-lapse movies per mutant. (b) 1,106 mutants were 
analyzed in a primary screen (n = 4 independent experiments), and 89 candidates from this screening were 
assessed in a secondary screen (n = 2 independent experiments), from which 19 were confirmed.?
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Mutated gene Annotated gene function 
MSMEG_5783 Pseudogene, acetyltransferase (mshD) 
MSMEG_3620 Conserved hypothetical protein 
MSMEG_6416 Phosphoglycerate mutase 
MSMEG_2570 Xanthine/uracil permease 
MSMEG_5030 Conserved hypothetical protein 
MSMEG_4124 Conserved hypothetical protein 
MSMEG_2576 Deoxyribodipyrimidine photo-lyase 
????
?
MSMEG_6284 Cyclopropane-fatty-acyl-phospholipid synthase 
MSMEG_5268 Hypothetical protein 
MSMEG_2281 Conserved hypothetical protein 
MSMEG_0777 F420-dependent glucose-6-phosphate dehydrogenase 
MSMEG_1974 Propane monooxygenase coupling protein 
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Mutated gene Annotated gene function 
MSMEG_0031 Penicillin binding protein 
MSMEG_1946 NAD(P) pyrophosphatase, NudC 
MSMEG_0034-35 Intergenic region 
MSMEG_0034 FHA domain protein 
MSMEG_4121 GntR-family protein transcriptional regulator 
MSMEG_4301 Acyl-CoA synthase 
MSMEG_3902-03 Intergenic region 
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Mutated gene 
1. Growth observed 
during antibiotic exposure 
2. Growth observed 
during recovery phase 
a. Foci b. Colony a. Foci b. Colony 
MSMEG_5783 10.0 % 10.0 % 70.0 % 10.0 % 
MSMEG_3620 - 90.9 % 9.1 % - 
MSMEG_6416 - 72.7 % 18.2 % 9.1 % 
MSMEG_2570 - 100.0 % - - 
MSMEG_5030 - 76.9 % 23.1 % - 
MSMEG_4124 - 100.0 % - - 
MSMEG_2576 - 79.0 % 21.0 % - 
MSMEG_6284 - 28.6 % 42.8 % 28.6 % 
MSMEG_5268 14.3 % 14.3 % 57.1 % 14.3 % 
MSMEG_2281 - 58.9 % 41.1 % - 
MSMEG_0777 21.4 % - 78.6 % - 
MSMEG_1974 7.1 % 14.3 % 64.3 % 14.3 % 
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Time-lapse movies 
with consistent 
altered persistence 
Mutated gene Annotated gene function 
95 % increased MSMEG_0208 Ribonculease 
92 % increased MSMEG_6264 Putative oxidoreductase 
90 % increased MSMEG_1019. Ribonucleoside-diphosphate reductase,? subunit 
88 % increased MSMEG_6135-6 Intergenic region 
88 % increased MSMEG_5665 & MSMEG 5666   . 
Hypothetical proteins & Hypothetical conserved 
proteins 
80 % increased MSMEG_5167 Major facilitator superfamily protein MFS_1  
????
?
80 % increased MSMEG_0166 GntR-family protein transcriptional regulator  
75 % increased MSMEG_5159 DNA-binding response regulator, putative 
69 % increased MSMEG_5345 Glycosyl hydrolases family protein 16 
67 % increased MSMEG_1105 No annotated function  
67 % increased MSMEG_4107 Phosphoglycerate mutase, putative 
43 % decreased MSMEG_6815 Secreted protein  
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 Slope ± SD  R2 
Wild-type 0.0193 ± 0.0037 0.997 
Tn::MSMEG_0034-35 0.0097 ± 0.0022 0.991 
Tn::MSMEG_6284 0.0171 ± 0.0025 0.999 
?????????????????????????????????????????
???????? ?????? ???? ????????????? ????????????? ?????? ??????? ???? ????????? ??? ?????
???????????????????????????????????????????????????
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Total number of 
 Cells at 
INH 
switch 
Divisions 
during INH 
exposure 
Lysis 
during INH 
exposure 
SYTOX® 
green 
positive cells 
Experiment 1 
Wild-type 730 923 134 766 
Tn::MSMEG_0034-35 704 840 43 439 
Tn::MSMEG_6284 901 1087 116 898 
Experiment 2 
Wild-type 572 702 48 452 
Tn::MSMEG_0034-35 574 717 10 308 
Tn::MSMEG_6284 568 796 61 518 
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 Persistence frequency 
Wild-type 3.9 % ± 3.5 % 
MSMEG_0034-35 0.8 % ± 0.3 % 
MSMEG_6284 9.6 %  ± 0.1 % 
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Mycobacterium smegmatis (M. smegmatis) mc2155 and derivative strains were grown in 
Middlebrook 7H9 medium (Difco) supplemented with 0.5% albumin, 0.2% glucose, 
0.085% NaCl, 0.5% glycerol, and 0.05% Tween-80. Aliquots were stored in 15% 
glycerol at ?80°C and thawed at room temperature before use; individual aliquots were 
used once and discarded. 
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Structure and resist Steps Technical details 
Microchambers 
AZ nLof  
 
Spin coating 3500 rpm 40 s SSE SB20 coater 
Soft bake 110°C 1 min SSE SB20 coater  
Exposure 20 mW/cm2  3.7s MJB4 mask aligner 
Poste-exposure bake 110°C 1 min SSE SB20 coater  
Development MF-CD-26 20-30s Wet bench 
Hard bake 175°C 8 min Ceram hotplate 
Microchannels 
AZ9260 
Spin coating 1000 rpm 50 s SSE SB20 coater 
Soft bake 114° 6 min SSE SB20 coater  
Exposure 20 mW/cm2 42 s MJB4 mask aligner 
Development AZ 400 1:3  7-10min Wet bench 
Hard bake 175°C 8 min Ceram hotplate 
?????????????????????????????????? ???????????????? ???? ????????????????????????????? 
 
Structure and resist Steps Technical details 
Microchambers 
 
Spin coating 3250 rpm 40 s SSE SB20 coater 
Soft bake 110°C 1 min SSE SB20 coater  
????
?
AZ nLof diluted 
nLof:PGMEA 3:1 
 
Exposure 20 mW/cm2  2.4s MJB4 mask aligner 
Poste-exposure bake 110°C 1 min SSE SB20 coater  
Development MF-CD-26 20-30s Wet bench 
Hard bake 175°C 8 min Ceram hotplate 
????????????????????????????????????? ?????????????????????????????? 
 
Structure Steps Technical details 
Micromechanical 
valves 
SU8 GM1070 
Spin coating 5500 rpm 40 s Sawatec LSM 250 
Soft bake 130°C 5 min Sawatec LSM 250 
Exposure 10 s 20 mW/cm2 MJB4 mask aligner 
Poste-exposure bake 90°C 40 min Sawatec LSM 250 
Development PGMEA 2x2min Wet bench 
Hard bake 110°C 15 min Sawatec LSM 250 
????????????????????????????????????? ????????????????
?
The microfluidic device consisted of two layers of polydimethylsiloxane (PDMS, Sylgard 
184, Dow Corning Corp., Middland, MI): the flow layer and the control layer. PDMS was 
mixed in a ratio 1:20 and 1:5, elastomer to curing agent, for the flow and control layer 
????
?
respectively. The 1:20 mixture was poured on the flow layer wafer and spun at 2000 rpm 
for 35 s with a P6700 spin coater (Specialty coating systems Inc., Indianapolis, IN). 1:5 
PDMS was poured on the control layer wafer and degased for 10min in a dessicator. Both 
molds were baked at 80°C for 30min. Holes for control layers were punched with a 
manual hole-puncher (Schmidt Technology Corp, Cranberry Twp., PA), using a steal 
punch with an outside diameter of 0.024 in (Ref. # CR0320245N21R4, Technical 
innovations Inc., Angleton, TX). Control layer was then aligned manually on flow layer 
and both layers were bonded at 80°C for 90min. Finally, each device was cut and peeled 
off the mold, holes were punched in the flow layer. 
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M. smegmatis 
CP0000480.1 
M. tuberculosis 
h37r 
Gene 
length 
Transposon 
insertion site Annotated function 
MSMEG_5783 No homolog 889 bp 796 bp Pseudogene, acetyltransferase (mshD) 
MSMEG_3620 rv1855c 930 bp 482 bp Conserved hypothetical protein 
MSMEG_6416 rv3837c 687 bp 375 bp Phosphoglycerate mutase 
MSMEG_2570 No homolog 1422 bp - Xanthine/uracil permease 
MSMEG_5030 rv1261c 450 bp 239 bp Conserved hypothetical protein 
MSMEG_4124 No homolog 1188 bp 1180 bp Conserved hypothetical protein 
MSMEG_2576 No homolog 1359 bp 96 bp Deoxyribodipyrimidine photo-lyase 
????
?
MSMEG_6284 rv3720 1314 bp 525 bp Cyclopropane-fatty-acyl-phospholipid synthase 
MSMEG_5268 rv1078 1134 bp - Hypothetical protein 
MSMEG_2281 No homolog 549 bp 451 bp Conserved hypothetical protein 
MSMEG_0777 rv0407 1014 bp 405 bp F420-dependent glucose-6-phosphate dehydrogenase 
MSMEG_1974 No homolog 345 bp 131 bp Propane monooxygenase coupling protein 
MSMEG_0031 rv0016c 1476 bp 1130 bp Penicillin binding protein 
MSMEG_1946 rv3199c 936 bp 258 bp NAD(P) pyrophosphatase, NudC 
MSMEG_0034-35 rv0019c-20c 135 bp 66 bp 
Insertion 66 bp upstream of 
MSMEG_0034 gene, intergenic 
region is 135bp 
MSMEG_0034 rv0019c 96 bp 468 bp FHA domain protein 
MSMEG_4121 No homolog 741 bp 31 bp GntR-family protein transcriptional regulator 
MSMEG_4301 No homolog 1785 bp 548 bp Acyl-CoA synthase 
MSMEG_3902-03 rv2115c 0 bp 135 bp Insertion 0 bp upfront MSMEG_3902 
?????????????????????? ???????????????? ??????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????? ????????????????????????????????????????
?
?
?
?
?
?
?
M. smegmatis 
CP0000480.1 
M. tuberculosis 
h37r 
Gene 
length 
Transposon 
insertion site Annotated function 
MSMEG_0208 No homolog 378 bp 233 bp Ribonculease 
????
?
MSMEG_6264 No homolog 1188 bp 1161 bp Putative oxidoreductase  
MSMEG_1019 rv3051c 2121 bp 966 bp Ribonucleoside-diphosphate reductase,? subunit  
MSMEG_6135-36 rv2723c 101 bp 23 bp 
Intergenic region (101 bp), 
transposon insertion 23 bp upstream 
of MSMEG_6135 
MSMEG_5665 & 
MSMEG_5666 rv0898c 
348 bp  
& 
249 bp 
61 bp  
& 
239 bp 
Insertion in nucleotide position 61 of 
MSMEG_5665 and 239 of 
MSMEG_5666 
MSMEG_5167 No homolog 1206 bp 7 bp Major facilitator superfamily protein MFS_1  
MSMEG_0166 No homolog 729 bp 690 bp GntR-family protein transcriptional regulator, putative 
MSMEG_5159 No homolog 786 bp 308 bp DNA-binding response regulator AV1H7 
MSMEG_5345 No homolog 801 bp 318 bp Glycosyl hydrolases family protein  
MSMEG_1105 - 1147 bp 666 bp No annotated function  
MSMEG_4107 No homolog 687 bp 395 bp Phosphoglycerate mutase, putative 
MSMEG_6815 rv2525c 786 bp 437 bp Secreted protein  
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